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This paper explores inquiry skills in the Australian Curriculum in relation to inquiry 
learning pedagogy. Inquiry skills in the Australian Curriculum are represented as 
questioning skills (i.e. posing and evaluating questions and hypotheses), information 
literacy (i.e. seeking, evaluating, selecting and using information), ICT literacy (i.e. 
fluency with computer hardware and software) and discipline specific skills (i.e. data 
gathering, mathematical measurement, data analysis and presentation of data). This 
paper provides an explanation of inquiry learning pedagogy that complements the 
Australian Curriculum inquiry skills. 
 
Inquiry learning 
Inquiry learning is a pedagogy that is underpinned by a set of principles and 
philosophical stance. The principles include the idea that inquiry is natural and 
universal to human experience (Scardamalia & Bereiter, 2010). As a pedagogy it is 
considered authentic, holistic and constructivist (Barell, 2008). Inquiry learning 
comprises three elements: 
1. questioning frameworks 
2. information literacy/information seeking process 
3. action research cycle. 
 
1. Questioning frameworks 
Inquiry learning involves explicitly asking questions. In planning an inquiry task or 
unit of work, the role of the teacher and student in asking questions is crucial. In some 
cases, the teacher may choose the general topic or overarching question, and then 
have the students pose a series of sub-questions. This serves a dual purpose: 1) to 
narrow the topic so it is manageable, and 2) to allow students to follow their interests. 
 
The amount of student-led versus teacher-led questioning is related to the type of 
inquiry pedagogy that is followed. A structured inquiry is teacher-directed, a guided 
 inquiry is a mix of teacher and student direction and an open inquiry is student-
directed (Bell, Smetana, & Binns, 2005; Martin-Hansen, 2002). Table 1 illustrates a 
continuum from teacher-directed to student-directed inquiry (National Research 
Council, 2000). 
 
Table 1: Inquiry continuum 
 
 Teacher directed                                                                                    Student directed 
 
 
 
 Confirmation/ 
Structured 
Guided Open 
Question 
formation 
Teacher poses topic, 
teacher poses question 
Teacher poses topic, teacher 
poses main questions, students 
pose sub-questions 
Students pose topic, 
students pose question 
Evidence  Teacher provides data & 
information 
Teacher provides data, 
students collect information  
Students collect data, 
students collect 
information 
Findings/ 
argument 
Teacher provides 
explanation/argument 
Teacher guides students in 
forming explanation/argument 
Students formulate 
explanation/argument 
Communication Teacher provides steps for 
communicating findings 
Teacher guides students in 
communicating 
findings/argument 
Students choose mode 
and approach to 
communicating 
findings/argument 
 
Essential questions 
In some forms of inquiry learning, an overarching question is chosen from a range of 
‘essential” or ‘big’ questions. These are questions that humans have been asking for 
millennia. Some relate to nature of being human, while others are discipline-specific 
questions.   
 
McKenzie (2005) argues that questioning is fundamental to democracy. He says, ‘In a 
fascist society, questions and questioning are viewed with suspicion. Questions are 
discouraged unless they remain within “safe” zones such as science and technology’ 
(p. 16). He warns against simplistic questions that encourage factual recall and 
advocates ‘powerful’ sense-making questions asked by students that enable them to 
‘make up their own minds’ (p. 22). Likewise, as Harste points out, in engaging with 
inquiry ‘learners must take responsibility for ideas as well as for the personal and 
social actions that result from ideas’ (Harste, 2001, p. 15). 
 
Wiggins and McTighe (2005, p. 110) explain that a question is essential if it is meant 
to: 
• cause genuine and relevant inquiry into the big ideas and core content 
• provoke deep thought, lively discussion, sustained inquiry, and new 
understanding as well as more questions 
• require students to consider alternatives, weigh evidence, support their ideas, 
and justify their answers 
• stimulate vital, on-going rethinking of big ideas, assumptions, and prior 
lessons 
• spark meaningful connections with prior learning and personal experiences 
 • naturally recur, creating opportunities for transfer to other situations and 
subjects.  
 
(See also Murdoch’s (2012) characteristics of essential questions.) 
 
Wilhelm (2007, pp. 41–74) suggests questions such as: 
• Why is war necessary? 
• What is our responsibility to those in trouble/less fortunate/less powerful? 
• What makes a good relationship? 
• What makes a great person/leader? 
• What makes a good community? 
• What is our proper relationship to nature? 
• Why do organisms die? 
 
Likewise, Wiggins and McTighe (2005, pp. 105–125) suggest: 
• In what ways does art reflect culture as well as shape it? 
• What makes a mathematical argument convincing? 
• How do our various body systems interact? 
• How do authors use different story elements to establish mood? 
• What are the common factors in the rise and fall of powerful nations? 
 
There seem to be two main groups of questioning frameworks advocated for inquiry 
learning pedagogy (Bond, n.d.). The first group of frameworks are generative. These 
frameworks provide the means for students to ask essential questions. They include 
question formulation techniques (Rothstein & Santana, 2011) and questioning 
strategies (Quigley, 2012). 
 
The second group are productive and evaluative. They drive data and information 
seeking. They provide the questions with which students interrogate their process and 
the sources used in the course of their inquiry. They include disciplinary questions for 
data gathering such as those used to interrogate an historical site (e.g. Loewen, 
c2010), generic questions relating to the critical evaluation of information (e.g. 
Renmark High School, 2013) and process questions such as those related to the stages 
of the inquiry cycle (e.g. Brunner 2012). 
 
Frameworks for guiding questions 
There are a number of questioning frameworks used for guiding students’ questions. 
A simple framework is 7Ws and H (why, where, which, when, who, what, what if, 
and how). Another is KWL (Ogle, 1986). KWL asks: 
• What do I know? 
• What do I want to find out? 
• What have I learned? 
 
An extended version of KWL is KWHLAQ (Barell, 2008, p. 72). KWHLAQ asks: 
• What do I know? 
• What do I want to know? 
• How do I find out? 
• What have I learned? 
• What action will I take? 
 • What new questions do I have? 
 
There are a number of inquiry and information process models that have questioning 
frameworks built into each stage of the model. Furthermore, each discipline has 
particular questions that guide the inquiry process, especially in relation to the ways 
in which information is evaluated. I will explain these later in the paper in relation to 
the Australian Curriculum. 
 
2. Information literacy/information seeking process 
The second element of inquiry learning is an information literacy or information 
seeking process. At the heart of inquiry is data collection and information gathering. 
There are a number of models that teachers may use to scaffold this process. They all 
involve stages of seeking/gathering, selecting, evaluating, analysing, organising and 
presenting data and information. The models are variously called information seeking, 
information skills, information literacy, information process or inquiry process 
models. The Big6 (Eisenberg & Berkowitz, 2012), Information Search Process (ISP) 
(Kuhlthau, Maniotes, & Caspari, 2007; Kuhlthau, 1991), Information Process (NSW 
Department of Education and Training, 2007) and Information Literacy Process 
(Ryan & Capra, 2001) seem to be the most widely used models in Australia. As can 
be seen in Table 2 they share similar steps. 
 
Table 2: Information literacy/information seeking models 
 
Big6 
(Eisenberg & 
Berkowitz 
2012) 
Information Search 
Process 
(Kuhlthau et al., 
2007) 
Information 
Process (NSW 
Department of 
Education & 
Training 2007) 
Information Literacy 
Process (Capra & Ryan 
2001) 
Define Initiate 
Select 
Define Define 
Search 
Locate 
Explore 
Formulate 
Collect 
Locate 
Select 
Locate 
Select/analyse 
Use 
Synthesise 
Present Organise 
Present 
Organise/synthesise 
Create/present 
Evaluate Assess Assess Evaluate 
 
Taken alone, these models can be regarded as information literacy or information 
process models. When combined with questioning frameworks and an action research 
cycle, they become inquiry models. 
 
3. Action research cycle 
The third element of inquiry learning is an action research cycle. An action research 
cycle is based on the principle of continuous inquiry, that is, where one inquiry 
creates questions that lead to the next inquiry. This is seen in the questioning 
frameworks such as KWHLAQ which asks, ‘What new questions do I have?’ The 
idea of action is also at its heart. In this case action can be the result of the inquiry (as 
in KWHLAQ which asks, ‘What action will I take?’), or it can be the inquiry itself. 
 
 Traditionally, an action research cycle includes a number of stages: planning, acting, 
observing and evaluating (McTaggart, 1991). These stages are very similar to the 
process models described above. They involve defining the research question or 
problem, designing an intervention or solution, implementing it, gathering data and 
information, and evaluating the result. 
 
Action research is commonly used as a model for professional learning in 
organisations and community groups. Action research is ‘bottom up’ research that is 
undertaken by the practitioner, or person close to the research question, as opposed to 
‘top down’ research undertaken by a company, government or consultant. Action 
research is regarded as a way of practitioners and community members taking 
ownership of the problem they have identified. It involves active participation in 
problem-solving and decision-making to improve practice. An essential component of 
action research is that it involves collaboration. 
 
Action research is not mentioned in the literature as being part of inquiry learning. 
However, I have chosen to foreground it here as a philosophical stance. I believe that 
we should regard inquiry learning in school and university as being a preparation for 
action research in professional and community contexts. In this way, we empower our 
students to become active participants in workplaces and communities. 
 
In terms of curriculum design, an action research cycle is similar to a spiral 
curriculum (Bruner, 1963). With action research (i.e. inquiry), teachers and students 
can never say they have ‘done’ a topic (‘We did this topic last year, Miss!’). In a 
spiral curriculum, the same ‘topic’ is revisited at increasing levels of depth. Likewise, 
in an action research cycle, one cycle of inquiry raises new questions or problems, 
which leads to the next cycle. 
 
One of the problems I see with inquiry learning in schools is that it is often interpreted 
as a ‘unit of work’ where students undertake a discrete inquiry, that is, it has a defined 
end point. This is because continuous inquiry (where one inquiry leads to the next) 
can lead in unanticipated directions, which is risky in an educational system that 
insists we predefine learning outcomes. However, I would argue that the inquiry 
pedagogy and models that we draw on should at least incorporate the ‘A’ and ‘Q’ of 
KWHLAQ. These models are what I call ‘holistic’ inquiry models. 
 
Holistic inquiry models 
Holistic inquiry models incorporate a questioning framework, information 
literacy/information search process and an action research cycle. One such model is 
the Inquiry Circle. This model (Gourley, 2008) is an amalgamation of three models 
from Murdoch (2010), Stripling (2003) and Branch and Oberg (2005). It is also 
clearly influenced by Kuhlthau (1991). At each stage there are a range of relevant 
questions that student use to guide their learning. Table 3 juxtaposes this model with 
two other models incorporating questions: the Information Process information 
literacy model (NSW Department of Education and Training, 2007) mentioned above 
and Brunner’s (n.d.) Inquiry Process model.  
 
Table 3: Question-based inquiry models 
 
Inquiry Circle The Information Process The Inquiry Process 
 (Gourley, 2008) (NSW Department of Education 
and Training, 2007) 
(Brunner, n.d.) 
Tuning in 
What do I know about this 
topic? 
What do I know about my 
question? 
What do I need to know? 
What could an answer be? 
What are the phases of the 
inquiry process? 
What are some of the possible 
ideas about the topic that I am 
interested in? 
How do I know it? 
What am I feeling? 
How are my feelings likely to 
change during the inquiry 
process? 
Defining 
What do I really want to find out? 
What is my purpose? 
Why do I need to find this out? 
What are the key words and ideas 
of the task? 
What do I need to do? 
 
 
Pose real questions 
What do I want to know 
about this topic? 
What do I know about my 
question 
How do I know it? 
What do I need to know? 
What could an answer be? 
Finding out 
What kinds of resources might 
help? 
Where do I find them? 
How do I know the 
information is valid? 
Who is responsible for the 
information? 
What other information is 
there? 
What search 
words/approaches are most 
useful? 
What am I feeling at this 
phase about my inquiry? 
How can I deal with these 
feelings in ways that will 
enhance my success? 
Locating  
Where can I find the information I 
need? 
What do I already know? 
What do I still need to find out? 
What sources and equipment can 
I use? 
Find resources 
What kinds of resources 
might help? 
Where do I find them? 
How do I know the 
information is valid? 
Who is responsible for the 
information? 
What other information is 
there? 
Sorting out 
What information is relevant 
to my questions? 
What parts support my 
answers? 
How does it relate to what else 
I know? 
What parts do not support my 
answer? 
Does it raise new questions? 
What am I feeling about my 
inquiry at this phase? 
How have my feelings 
changed since beginning my 
research? 
 
Selecting 
What information do I really need 
to use? 
What information can I leave out? 
How relevant is the information I 
have found? 
How credible is the information I 
have found? 
How will I record the information 
I have found? 
Organising 
How can I use this information? 
Have I enough information for 
my process? 
Do I need to use all this 
information? 
How can I best combine 
information from different 
sources? 
Interpret information 
How is this relevant to my 
question? 
What parts support my 
answer? 
How does it relate to what 
else I know? 
What parts do not support 
my answer? 
Does it raise new 
questions? 
Going further 
How might I organise my 
information and ideas? 
What is important to know 
Presenting 
How can I present this 
information? 
What will I do with this 
Report findings 
What is my main point? 
Who is my audience? 
What else is important? 
 about the presentation format I 
am using? 
How do I know when my 
research is finished? 
How do I feel about the 
amount of information I have 
collected? 
What am I feeling now that I 
must create a product to 
share? 
Am I satisfied with my 
creation? 
Making conclusions 
What is the main point I wish 
to make? 
Who is my audience? 
How does it connect to what 
we are studying? 
How do I use media to express 
my message? 
What would I do differently in 
my next presentation? 
What am I feeling at this 
phase? 
How do I feel about my 
audience’s response? 
information? 
With whom will I share this 
information? 
How does it connect? 
How do I use media to 
express my message? 
Taking action 
What have I learned about my 
topic? 
Why is it important to engage 
in inquiry activities? 
What have I learned that I can 
use elsewhere? 
How have my feelings 
changed throughout the 
inquiry process? 
What was the highlight of this 
inquiry? 
Assessing 
What did I learn from this? 
Did I fulfil my purpose? 
How did I go—with each step of 
the information process? 
How did I go—presenting the 
information? 
Where do I go from here? 
 
 
The inquiry process is clearly seen in the inquiry skills strands of the Australian 
Curriculum. In the second part of this paper I describe the strands and relate these to 
the models above. 
 
Inquiry skills in the Australian Curriculum 
In the Australian Curriculum inquiry skills are explicit in Science F–12, History F–12 
and Geography F–10 (ACARA 2013). The commonalities between the F–10 strands 
are seen in Table 4. The strands are very similar to the generic information literacy 
and inquiry models described above.  
 
Table 4: Commonalities in inquiry skills strands between subjects F–10 
 
Science F–10 History F–10 Geography F–10 
Questioning & predicting Historical questions & 
research 
Observing, questioning & 
planning 
 
Planning & conducting Collecting, recording, evaluating 
and representing 
 Processing & analysing data & 
information 
Analysis & use of sources Interpreting, analysing & 
concluding 
 
Reflecting & responding 
Evaluating Perspectives & interpretations 
Communicating Explanation & communication Communicating 
© Australian Curriculum, Assessment & Reporting Authority 2013 
 
It is important that primary and middle years teachers should have an awareness of 
the skills and knowledge required in upper and senior secondary, and vice versa. The 
Senior History (ACARA, c2013d) curriculum explicitly uses the same inquiry skills 
strands as F–10, however Senior Science (ACARA, c2013e) does not continue with 
the strand wording used in F–10, rather it expresses inquiry skills in extended form. 
 
The purpose of juxtaposing the inquiry skills strands and content descriptions to 
create a birds-eye view of the scope and sequence of the curriculum. I have elaborated 
upon this in another publication (Lupton, 2012). The curriculum developers may not 
have such a view, as panels of specialists developed the curriculum for each subject 
area. School curriculum leaders such as heads of curriculum and teacher-librarians 
need to understand how each subject area is developed and sequenced, as they are 
often the only staff in the school with a complete overview of the curriculum.  
 
In analysing the scope and sequence for the F–10 curricula (Lupton, 2012) a number 
of anomalies can be identified that indicate a lack of alignment among the subject 
areas. For instance, critical evaluation of information, a crucial component of the 
information literacy and inquiry cycle models occurs in Geography in Year 5, in 
History in Year 7, and in Science in Year 9. However, there is no reason why students 
cannot begin to critically evaluate information even earlier than Year 5 (see Schrock, 
2013 for tools and rubrics). 
 
The scaffolding sequence is different in relation to student directed investigations, for 
instance students ‘plan’ an inquiry in Geography from Year 5, whereas in Science 
they take on this planning from Year 7. Clearly, if students are able to plan 
Geography inquiry in Year 5, then they should also be able to do this in Year 5 in 
Science. Teachers can use the continuum illustrated in Table 1 as a way to scaffold 
inquiry from teacher-directed to student-directed. 
 
The language used within and among subject areas in relation to questioning is 
different, for instance students variously are expected to ‘pose’, ‘identify’, ‘frame’, 
‘formulate’, ‘construct’ and ‘develop’ questions. It is unclear as to whether these 
terms have any differences. In any case, teachers can use the various questioning 
models described above to scaffold generative, productive and evaluative questions. 
 
The Australian Curriculum provides a guide to the scope and sequence of inquiry in 
Science, History and Geography. The pedagogy of inquiry is the teacher’s 
responsibility. This pedagogy includes questioning frameworks, information 
literacy/information seeking processes, and action research cycle. 
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